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Description lOnMcanc ■3o6percsKH]: 

^^^^^^^r 1 ™ paW - (php '' » — k — 6 - -^o™ 

™^ ="~P* ««*Ay KOnOBHOfl H Itt^CKT^^aT^ '"^^ " 



rM «~min, BUTOpoc. Kan DpaBBnO. He OTTDPIaCTOi BU00K0& nUKMHanm 



" ornmacTCM bucokob HajqeKBocTuo. 

DIOCTCH B nOBUmeSKB 9U««la»i. ~— . 

Tproo3aTpaT. 



3-H*« aaajnowrc* a nooumemra s^^bhoc™ p^ohtho.htxw^obhmx pa6or 



S^-^aa^- S^Ti. KOnoamj ■ -arepBane aaonmwH «HaMnp KonoHHbt 

HPC Bcnonia3yx>T cuoct> lOBticTxoByio atih ropHtoc h 6yposb(x pa6oT(CHrB). Kawecra 

Bono* HaDvm^™^l^ bwookoA npoHHi^ocTbw u Kaaqma*. B nnacrax c ooflDcmcHHofi 

^™^ P ^™f n P° I ^ CKH y 10 cnooodaocTB atih nqnomnonA oq^ Kojanpearo MinmaaaaoDa w«cnv 
|4|. sombcm. <Popwyny «apai-Bcftc6axa uokbo Hanacait, cnewywmpM o6pa30M 

y - 7 ; <A> 

^Z^L^TT KQ " 0Hm -- " ; AaantHHH. Ha, x -ko^,^ riwpaBmMeaaDt 
Tor«a fopujOTa /I/ 6yflex mem, era: 

o = «6«»6>y <t> °° PWOKHHH 

. / *1 , 087 »10" 7 

KMWHWW ^P^cckkx conp™^ h^xo^o «^cn^ KpirrepHft p,^^^ 
r» = - — - «W! v - iWHe^aTOiccKaH WDKOCTb ooflbi / npn 70°C. v - 0.5 • 10 6 v^/c) 
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Hpa ■xyp6yjiz S rr B o~ poniuc KO^qpcHX conporrancHHH onpcfftJWiOT no 

*° pMy7IC a _ « /- ' wiohm raaTOiHHMH: y - 0.5. 10 °u 3 /c; d - 0.168 0,1 uu 

- 10 4 u; grad P - 4» I0 9 Fla/n. 



CacxcMa ypaaoemdl /2-4/ pcmacrcH urnww BX«6opa. 

TaEHu o6pa3om Mcpcn aaoop 0.1 u npn rp^nrc A aancHHH 4 MTIa/u k HHrepBany ncpAopamiH noser 
nociynatt,(«Qn 0 22 M 3 Bo fl M B cywa. earner 

^^^^^^^n©^OBb^n^ ^aanema b ko/xohh£, «rro6bi ee BHCmHHfl P^wyc yec/ra^HJicH Ha 0,1 uu /yin 

♦opwyna win paflKoTiboux nepewrasaiiH eapymHofl ctchkh Tpy** no 3a«a« Hhwc bwtct ^ /5/ 
'.rf-r^J % §§ ^ r _ P _ f* hco^hidott nyaccosa. M - 0.25; E -Mc«yra> 



• N 



Mna. ri -B^rrpeflmifl p^iyc Tpy^r. r 2 -BHcmnHfi pa^syc TpytSu, u. r a -d/r. 
nycrt, P, - Pa-t-P^ hto PrPa-P^. 

*W - H36biT(WBoc flaancHMe b kojiohhc no cpaBKCBBJo c HapyxHbai RaancHBeu. 
Tor^a $opuyna /5/ 6y«er Btjrnnnm 2 rvTV ^ rTn 

O r — 



<7> 



12 i 



<l-|»Cr*-rS npaa- 10 V P a - 20 MTla: r, - 0.075 u; r, - 0.084 w. 

C8> 

fW^ = 33.7 Mna. 



* •0,075**0, 0*4 



J5 •0,075* 



^^^°-^^«°™^ 0 8 kojiohbc co^ax. ^ae^ose 33.7 MTla h 3a3op ^^^S! 

BHemnero jnwuierpa kcuiohhu. T«oe A«vi<aHe * A awe oomonee moxbo co^an. Byre* 
pa»^™ b KonoHBC wocra B3 HrrapwwaTofl pa^ytmuompft cmoch /HPC/ h b wmcnt cLcch 



oeTOHBMX H K€Jie3O6CT0881»fX B^A&nnft, KAWCHBblX KJiaAQX, flflSl J\o6h£*Bl npHpO^BOTO KBMBSL. 

I^Cto^ Bern npt^rrawBDor co6oft nopKHnaootfpaam^ ecroparac > la^^Boanac^e u^paam,, 

P*^ ^'bd^b^^Z^^ 8 nmyP - <WC«aHH«i b 06^^. ncavx^aiB^ 
^Z^T'oL^T^^J^^ OTMMaCTOT ' TBe P^ eeT » oflHOBpcactBBO yBwmuBBam, b oCrtx^ 
y^aTOK oOw^a . oiwrrHtt r^mmpa aownoHCHTOB. ax^nmpx b cocra* HPC, npmtnnrr a 

AaancHHH b toic o^wxra paoBHBaayrcn BanpinrcHna npHDOAHn^ k paopymoma) Ul "^^^^ 
npwiaraeaojfl cnooo6 ioo^ 

^^^^^ ™ T C P*™^ VTtKib* HHSHSft aOH^ HaXBABHCR Ba 10-20 U H2XC 

.orrepBana Bep^opainm npoAyKTOBHoro nnacra. B^y^ax^ n^payn«BBo « np^ZaaU ou^ Bc A oft. 
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3aTBOp*noT HPC ba uofjfi c TewnepaTypofl O-10°C. 

npg crrapbnw aaTyyfeoM npocipaacxBC b HKT 3aKa«omaOT cycnca3Hio HPC b ofrteue. hco<5xdammom pjin 
sanonBCHBH o6ca^Hofl kojkjhhm b rarcpeanc 1O-20 u. 

npo^aanHBajoT cycnapmo HPC pp BbtpawHHaHHH cc ypoHHcft b HKT b saTpyfaow npocrpaacTBc 
npanq^BHuaDT HKT jjo raytisBbt pacxzojioscBHa m»«w» nepfropaigPBabOc oTBepcnifl h dot 

BBoGxpflpMOCTH npOMWBaJOT CKBSLBDBHy, BbMbIB9&l R36falT0*IHZalfl o6t»C&f HPC. 

nw«n«ioT HKT Btaone rorrepsana neptfropaiBfH. repucTBsnpyarr 3aTpy6aoe npocipaHcrao Ha epcwH. 
BeoOXEWHUoe jjjm pacmHpcHHH a oTeepjs^esHH HPC. 

QCBflBBMOT CKBCUKBBy. 

^P^^^^ympcyBOM ly^yiaragMapo cnocoCa HBFXHerca to, uto ncpcKpuTHC KaHAJioe nocTymxcHHH bo^w k 
mrrepsany nep^opaqm npoacxqKHT hc 3a c*kt rB^paanEPttcsoro oo^eflcTmiH Ha KonoHHy, a 3a curr 
coq^UBBW b o6caffBQA KonoHHe Mocra 10 pacnmp jo o a yrocw Ma-repzaJia. 8to. Bo-nepeux. amiac r 
BBOwso^ntfocTb ycraHDQEH naxepa; Bo-Bropbcx, yMCHbmaer opeutSHbie darpATH Ba npoocjjcsxsc PHP. 
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Claims (Oopuyna H3o6pereHUiJ: 



nances* a «nxpaane soonm**, <mu™^cH ™. ^T^k^o^ VB^^T^ 
3aKa^BaioT b Konotmy. h co^ajor uocr d mrrcpeane roonnqpH. 1 '* 



KOTopyco 
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Drawlng(s) (Mepre2&H| : 



Ta6nMqa 



XapaKrepMCTMica HPC 



— XapaiaepHCTHKc 

1. Boflocweceeoe oTHoiueHwe cycneH3MM ~~ 

2. PacxQA nopoujica, tohh Ha 1 u o6beMa 

3. PacTeraeMocTb no KOHycy AjHHM, cm 

4. JlnoTwocTb cycneH3HM, r/cii 3 

5. 3arycreBaeMocn>, npn reuneparype 20-25 rp^ycoe c mhh 

6. CqenneHwe ksmhh c Tpy6oH, Mna 

7. ConporoaneHHe iomha (JwtbTpauMH boaw, Mna Conee 
b. flaaneHMe npn paaiwpeHWM. MTte 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5.0 
60,0 
1045,0 



RU 2108445 CI 



Description: 



This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respec to he 

s? rr ?t injection of iiquid ° r by ^3S, of 

blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. elimination ot 

The deficiencies of the analogous method lay in the fact that, firstly the creation of 

no con c r/ Th T mnS C ° n r e in hS ^ Sp3Ce but aIs0 * ' inte ™'s where thesis 
no concrete^ This is dangerous for the integrity of the casing string Secondly the 

Lad toT H bIaS A ng ^ " 3 Pr ° CeSS ' Which is ^ controSfbirXch may 
lead to the damage of the string and the concrete block. y 

exce?^ rir ti0n f h ^ 1° hS tCChniCal merit is 4116 method of re ™val of the 
2,>r g , 6 u by - mCanS ° f lnCreasing the dim «w of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of he 

Stio S n aClUeVed ^ ^ ° f «** ° n the * *"nL°a, th of 

P^qu^Sltn^T r h ° d " ^ ^ ,aDOr mpUt neC6SSar y fo r the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Sucfng Lor t P T efflCi6nCy ° f inSU,atl ° n ^ ° peratl °- « e simultaneously 

SiL^ lt ChieVed by , means ° f the fo "owing: in the method of restoration of the air 
Ughtness of the casing clearance by means of the increase of the string's dimeter I iZ 
insulation interval, the string's diameter is increased by means of the ^ 0 f no 7 
exp ostve breaking mixture [3], whose volume increases dimnT^^^^ 
aTr^ f T S ° 35 t0 Create a brid 8 e in insulatioS'er^al Here 

mlxTe mi " mmiDg 31,(1 ^ ° Perati ° nS is USed 35 °on-explosiv7breaklng 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete nng does not exceed 50%. This can be explained by the fact ma ^suhrion 

S^IJ concrete solutlon - resi * ~ — 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. AH types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] . 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0 5 
•10-V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0.168 
m;5 = 0.1 mm=10~ 4 m;gradP = 4- lO^ 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where n is Poinsot's factor; 



• 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P £XCCSS or P, - P 2 = P excess , 

Where P excess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10" 4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12) When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. b 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding matenal in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
or the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 



2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


03-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadabihty according to the AzNII [Oil Scientific 
Research Institute of Azerbaijani cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min 


120.0 


6. Adherence between the concrete and the string MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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